Temporal gene expression patterns in G93A/SOD1 mouse.
Amyotrophic lateral sclerosis (ALS) is a generally fatal degenerative disorder of motor neurons that has no known cure. Many pathological processes have been implicated. However, the early, initiating events in the disease are poorly understood. We performed multivariate analyses of gene expression of 21 selected genes from categories including glutamate neurotoxicity, oxidative stress, neuroinflammation, aberrant metal ion regulation, apoptosis, and abnormal microglial function on G93A SOD1 mice. These animals develop symptoms of motor neuron dysfunction at about 12 weeks of age, and die at age 18 to 20 weeks. We analyzed animals at both presymptomatic and symptomatic stages. Differential regulation of several genes involved in neuroinflammation, including TNF-alpha, IL- RA, CD86, CD200R and Groalpha, was observed in presymptomatic mice, aged 6-9 weeks, while expression of genes representative of other processes was not altered until the animals reached symptomatic stages. Analysis of expression of inflammatory genes and microglia related genes together also revealed a highly significant change in mutant mice relative to wildtype at 6-9 weeks. These changes were due to the presence of the mutant gene, and not simply to overexpression of a SOD1 gene. These findings are discussed in relation to possible roles of microglia function in the development of ALS.